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Introduction
　The venous vasculature, called the capacitance vessel [1], has the main capacitive function as 
approximately 70% of the total blood volume is contained within the venous compartment [2, 3]. The veins, 












　The purpose of this study was to clarify the relationship between the inferior vena cava 
GLVWHQVLELOLW\DQGEORRGSUHVVXUH6L[-DSDQHVHKHDOWK\PDOHVYROXQWHHUHGWRSDUWLFLSDWHLQWKLV
VWXG\:HPHDVXUHGWKHFURVVVHFWLRQDODUHDRILQIHULRUYHQDFDYD&6$LYFDQGEORRGSUHVVXUH
at rest and during passive leg raising in supine position. We calculated the change rates of each 
parameter, based on the value at rest in supine position. We observed a negative correlation 
EHWZHHQWKHFKDQJHUDWHRI&6$LYFDQGV\VWROLFEORRGSUHVVXUH37KHVHUHVXOWVVXJJHVWWKDW
the inferior vena cava distensibility affects partially systolic blood pressure.
(Accepted May 20, 2011)
Key words: inferior vena cava, distensibility, pre-load, arterial blood pressure, venous return
7KH5HODWLRQVKLSEHWZHHQ,QIHULRU9HQD&DYD'LVWHQVLELOLW\
DQG$UWHULDO%ORRG3UHVVXUH
        *  Department of Public Health, Faculty of Medicine, Kagawa University. Miki, Kagawa 761-0793, Japan　
           E-Mail: akiray@med.kagawa-u.ac.jp
      **  Department of Global Environment Studies, Faculty of Environmental Studies, Hiroshima Institute of Technology.  Hiroshima, Hiroshima 
731-5193, Japan
    ***  Sports and Health Management Course, Faculty of Service Industries, University of Marketing and Distribution Sciences.  Kobe, Hyogo 
651-2188, Japan
  ****  Master’s Program in Health and Sports Science, Graduate School of Health Science and Technology, Kawasaki University of Medical 
Welfare. Kurashiki, Okayama 701-0193, Japan
*****  Department of Health and Sports Science, Faculty of Health Science and Technology, Kawasaki University of Medical Welfare. Kurashiki, 
Okayama 701-0193, Japan
Akira YOSHIOKA*, Kazuki NISHIMURA**, Kazutoshi SEKI***, Keita ARAKANE****,






smokers. None of them were taking any medications or had current or past evidence of any cardiovascular 
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VXEMHFWVVLJQHGLQIRUPHGFRQVHQWIRUPVSULRUWRSDUWLFLSDWLRQLQWKLVVWXG\$OOSURFHGXUHVRIWKLVVWXG\





caffeine, intensive exercise and drinking on the night before the test, and fasted for at least 3 hours before 
the test.
Fig. 1    Passive leg raising
The measurement of CSAivc and blood pressure
　We created the cross-sectional image of inferior vena cava for a minute at the 12th thoracic vertebra 
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the five cross-sectional pictures of inferior vena cava during expiration, which is reproducible [7], from 


















Table 1    Systolic and diastolic blood pressure in supine position and during passive leg raising
'DWDZHUHPHDQ6'1RWVLJQLÀFDQW
　The main finding of this study was that a negative correlation was observed between the change of 
&6$LYFDQGWKHFKDQJHRI6%37KHVHUHVXOWVVXJJHVWHGWKDWWKHLQIHULRUYHQDFDYDGLVWHQVLELOLW\PLJKW
DIIHFW6%3






Fig. 2    Correlation between the change rates 
of cross sectional area of inferior vena cava and 
systolic blood pressure with passive leg raising, 
based on the value at rest in supine position
Fig. 3    Correlation between the change rates 
of cross sectional area of inferior vena cava and 
diastolic blood pressure with passive leg raising, 
based on the value at rest in supine position
$NLUD<RVKLRND.D]XNL1LVKLPXUD.D]XWRVKL6HNL.HLWD$UDNDQH7DWVX\D6DLWR7HUXPDVD7DNDKDUDDQG6KR2QRGHUD12
GRPLQDWHGE\WKHEDURUHFHSWRUUHÁH[V\VWHPV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ZKLFKZHUHWKHQHXURFDUGLRYDVFXODUUHÁH[HV
that operated in a negative feedback system [9], mediated sympathetic nerve system [3]. Thus, we suggest 
WKDWWKHFKDQJHVRIYHQRXVWRQHZKLFKDUHHYRNHGE\WKHEDURUHÁH[PHGLDWHGV\PSDWKHWLFQHUYHV\VWHP
FDXVHGWKHFKDQJHVRI&6$LYFGXULQJ3/57KHDUWHULDOEDURUHÁH[VHQVLWLYLW\UHODWHGWRWKHFRPSOLDQFHRI
an artery in which artery baroreceptors are located [10]. In young men, whereas the differences in arterial 
compliance between the sedentary men and endurance trained men [11], resistance training reduced 
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WUDLQLQJKDELWVWHQGHGWREHORZHUWKDQWKHRWKHUVXEMHFWV:HFRQVLGHUHGWKDWLIWKHYHQRXVWRQHVRILQIHULRU
vena cava were modulated via baroreflexes, the decrease of arterial baroreflex sensitivity, induced by 
resistance training, affected the decrease of inferior vena cava distensibility. The other possible mechanism 
was the structures of inferior vena cava. Miyachi et al. [12] suggested that the changes of the arterial 
structure and/ or the arterial load-bearing properties of collagen and elastin might cause the decrease 
of arterial stiffness with resistance training. The previous study of inferior vena cava reported that the 
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the habitual exercise and lifestyle might alter the structures of inferior vena cava as well as artery because 
WKHPDMRUFRPSRQHQWVRIYHLQVDUHWKHVPRRWKPXVFOHDQGWKHÀEURXVSURWHLQVFROODJHQDQGHODVWLQDVZHOO
as arteries [9] while the veins have more collagen, but less elastin and smooth muscle than arteries [4]. 
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study, in future studies focusing on the relationship between inferior vena cava distensibility and the other 
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